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(54) IMAGE PROCESSOR AND IMAGE PROCESSING METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To speedily and 
precisely detect a red-eye area from an 
objective image and also to enable natural red- 
eye elimination by utilizing the detected results 
of a face area for red-eye processing. 
SOLUTION: This image processor consists of a 
CPU 21, a display 22, a keyboard 23. ROM 24, 
RAM 25, a storage device 26, a communication 
interface 27, a pointing device 28, an image input 
device 29, an internal bus 30 and a 
communication line 31. Detection processing of 
a face area is processing that is carried out by 
the CPU 21. and a face image area is detected 
from an image that is represented by image data 
which is stored in an image storing part area of 
the device 26 and is an object to be processed. 

A red-eye area is detected out of a natural image including a face image, and 
when it is converted into a natural face image by changing the color of a detected 
red-eye area, face area detection that detects a face area is performed as 
preprocessing that detects a reddish area, and detection results of the face area 




—sow 



are utilized for red-eye processing such as detection/elimination of the red-eye 
area. 
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[0 0 8 3] 7.7-v'fS10A<D^=y7.^^)y 

t\.ti^ 1 oSr^^lCffij^fS^lCfSDAcm^^tT a 2 &|gS 
[0 0 8 4) ISiii«©«i^fS^7!)''^is?):^^•*^^>^cv^ 

imcD^moy 3 T a 2 izm&t^ mmm 

[0 0 8 5] &ji(D^\z^im^t:Lmmit. mm^cD 

[0 0 8 6] i^, w^i^x'&?>mmmt)\ t^t-vz^s 1 
0 1 xwi:&-t^msm(.\zn\^xmEm\zmtt^ ge 

tsmm-kM7L^:Lii\zii^). <mm^(D^\mm-^\^± 
i-sz:i:*^T'$s. fiP*>, mmmmsm^\^\>^x\<^^ 

\immm.(Dm^mz^ir^. ^z.x\ 7.y-yzfs 1 0 

mit, miziim-ts>t\>^^mmi:Mx^:itx\ mm 
i^<D^immim±-t!s>zti}^x^^. 

[0 0 8 7] mtlZT.'r^yZfS 1 0 6Xmm^lZB^tz 

[0 0 8 8] fi^, m:.(D9mx^\i!,-t^^m^(Dm^iL 
Lsv^-fii: ^^jit^mxw^Ltcmmw i.yuv 

(FD) , %TsS^'rAy^'P (MO) ^) 

[0 0 8 9] ^fe. Ri:C!)^aa^cfev^T, :^7^«y:/si 
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(P^^ltKPi) = (fg^Snfefl^cDti) /3 0 0 

[0 0 9 0] ijAi^o^Qstcisv^Tii, mmmw^-^n 

[0 0 9 1] r:kicz:®J:e)icbTmbfc4m^.J:y55^ 

[0 0 9 2] *'rEI8©>^7=-'yyS20 l^CfeV^T, ^ 

-&„ ^LTi^<^7^«y:;^S2 0 2lcfev%T^ffibfcf^^ 
20 CDS;*C«S:affiU :x.-T-^V>'"S2 0 3T-^fiiLfe.^S<Z) 
®/JMS5:ttffi-rSo 'L.XT.^vzfS 2 0 4 T^m bfe 

[0 0 9 3] Tsati = { mm>mm - immm. 

/JMiD } X0.7+ (moS/JMS) 

Tsat 2 = 0. 15 
Tsat=niax (Tsatl, Tsat 2) 

ms^xT.T-vzfs 2 0 ^xmmm.oy-^xamm\zn\^ 
xKkyoy^x^tmm^m\^x7.7-yzfs 2 o e 

m^li; ^ 1 : - 3 0° <-feffi< 1 3° 

^2:Tsat<5^S 

[0 0 9 4] y.'rVZfS 2 0 7T'iftailJ^5:ii^Sc, 

ig5b^M^^^c#^Eb^^:^^fei5b. x-r^>:/S 2 0 8T'^ 

2 1 ofcjit/, 7.7-v:fs 2.01XM 
m.htsi^mmff'th^^\z\t.7.^vzfs 2 0 9 ^CJi^!^l, 

40 ZODM^Jr-fiyt-rs. -eUT;^7^^y:^S2 1 OtCii 
[0 0 9 5] ^7^>y^S 2 1 OT-li, ^T©iIfi?tMlHcfC 
^ViMim7hX^^tti\^^\Z\t7.7-v:fS 2 0 1 {CM 

[0 0 9 6] S:«^{cl2I2cD:^5^>v::/S6{c^f^gffi^* 
^©i¥iHD?:EI9S:^MLTUltji-r-S. 09 

^^n^om&(m'mm\z^\-i^^m^^mM<onm-k 

50 3^-^7n-^-V-hT'S>S„ 
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#gppio-23 3 9 29 



17 

[0 0 9 7] 4-r>^7^»y::^S3 0 l*^e>>^-5=->i'7'S3 0 
mi ' i^^^mmi:n^J^t)o hp*.. :^x>y:;'S 3 0 1 

>J>i^0^J$:ia9fC5^-r= 

[0 0 9 8] ^V^T:;^.7^»y>^S3 0 ZT'^'^y^^Stl 
3f^COV^T»^■tS. -ei/T, ;?>7^«y:/S3 0 3T'fI 

[0099] 304 T-<^*^feS#^ 

[0 10 0] T.T'y^S 3 0 6T'lSg^A'J#^E 

m&^7nzw$.<omimmm^jit>o ■^lx:^^^^ 
^'s 3 0 8 izm^ mKDmitm&.'t^fi-^ii^^m^ 
s. mLomim^-^rir:>(D!m.m^<D^i)miX' 
&s^fci4>^7^«;::^s3 1 5izm^ m-fmizm.» 
?>mm^ <i&t^mn^^'yfm^mifhxmsviiim 

mx^Bi\>>m^iziwmmzz.(mBVSi&!m^m^-^it 
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[0 10 6] ^7®fM^{cii, ±j&Lr=.mm 

[0 10 7] -fLT, r^COT.T^^i'^^SS 1 OT'Z:®J:e) 

Tv^«:^^^^cttx^»y:^S3 1 5^CJit^. 

[0 10 8] '>?7f^*^m$*lfc«^{C«X-5^'y:/S 

3 1 1 izm^ ^&mmzMLxm^&.m-^m7i^n 

-5. ^LT, ;?.7^«v^S3 1 2T'2o®«IiS®95^@Ml^ 
Slia«5:fPfi5c^S. -ei/T:5t-r»y:/S3 l eizmti. 



* [0 10 1] 3®35^BBiS5*-eii+^lC5Sa*'fK**$nT 
^^Jfcv^#^^c^i:x•7^^/:^S3 1 9T'^lfilc<fcs?S^si!S{£ 

[0 10 2] T.v'VZfS 3 0 8T'5SBfIW^*^ 

tb. T.^vzTS 3 0 9T'i!^fIJ^0iia*^:b-ii:$:^ffi-r 

m!.(D±^^^^m\i!,\.t=.^m.-^mzhm.t^. ) . 
wm^im. 2wmomm^^m-^mzm\Lx 

[0 10 3] z-cDMimizs-Di^Ltcmmmiii^n 

[0 10 4] -ziT-li, ?S?e©ia^^6ii^JiJtTroi£<S 

^.LT (:'cSv^:&®®«) / <6 
g^B©ttS*U zmmikTXlt (::*:$ / 
<3 

f» <i. sfttiii^w 

[0 10 5] r^romXHi, lifiBJ^©;Ac$$i: 

Pgli. 6 5 mmT'fe »J , Wm%:%miZAtlX t; 5 0 mm 
~8 0lIlDl@|£i:^t^z:i:;^)^T-^, *7i> ?SSO:^^$ 
\t4 m~ 1 4 nmSST'fe-S Z. il J: 2 o©|KJ^®:^g 

i (8 0 mm/ 4 mm) =20 
(5 Omm/l 4mm) =3.5 

[0 10 9] JlJU:©«!a{C;l3»:tS?!RiK55fe«ia©ffiMlS: 

miii:^mLx&rFizmm-r&. mmt^nmizm^ 
^m0mm,(mmmizmi>mB^^xmi:^mt5>tz 

40 tt)®iaT*&-g)„ 

[0 1 1 0] ms^jx^^^m\z\t. nt-r^mmm 

<Dimiy^}\y^imms:{z^'^-r^o m^mizit. 
^m^-t^mz. ^ft^mtmmo^iy^)i^ i m 
m^izm&t^o m^mzit, mi i®j:-31c?ssmi^ 
\mmxitmm^7i(oi [%] izimu ^®^iaw 

fe«)fc, m<D^':>fjim^i:ntzii:x^^n'^o 
[0 111] z.zx\ Dimmmff>imx^*), mm 
mmsazm'i^nmi^t=.mx$>&. z:^\e>®x-^»tcgi 

50 c5g, ?S5efiHJSteJ:Of-g-®^ia©i!liMi:5^S®{5^l/'< 
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[0 112] ZZX\ ltti'LW$.<D^\y^)Vm&\t. 

[0 113] fig^jc, z:<^)^B^^^"<;l/7'-^^^cs-3v^ 

So 

IC, (Saturation Level) $: 2 0 %IC, f^B. (Lum 
inancy Level) 5 0%tCiST$1*'2>«!aife^f?5je). 

(D) 1/3, (D) ®i/5i:LTv> 

[0 116] «Ji3, 3CDSI-&l*tiLh©«9J{C|5S^S*lSt) 

[0 117] mxii, ^mmif^o. oA&rFom^x 
m(o{^]y^)ut5 o%{f*^L«D/4 fcia^-rs. 

[0 1 1 8] JD^^A^O. 0 4-0. 0 2<Dm^X'^ 
(Dm^U^Mtb 0%«*^L^iD/8^C|S:^f So 

[0 119] «i^fgag*<0. 0 2iik±.(m^-^ibinxm 
S©{gM 4 0 %, (S*^ L li 2 H^, ^S®{BM 
\/^Mt.% 0%lS:^^L(i2H^lC|9:^-t§o 

[0 12 0] aji<z)imicw-r-sz:i:ic<k»;, , XJcg 

[0121] r;>j{c:^5^^y:/s 3 o 2\zisvii>^aMn 

[0 12 2] Z.(09mx\-i. JWTtCS^-r^&^W^S:^ 
^v:fs 3 0 1 xt/'yy^^ U >^^S*ifc«-j^S1S10clcM 

[0 12 3] eM<§!cl«ffi$:»8(!!lCLTJFlMU 2oCD 
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$) } < (L^V^'(a) $:S«U 3®USV^^i?: 
0. 5iSS{C|S:S1-tl«j:V^, 

(2) P3e>b$®*iM 

[0 12 4] • ^'^v^'yA vis^^^.^ov^nmz.'m. 

[0 12 5] Z.ol^t=.mmX\ 5!5ST'feoTt>RlC;5;e> 

imx&^o "tzx-. n^L^cDwm^tvx 

(fl^OMHS) 2/ (flUg®^ = (2ff t) 
r2=4 jr 

1*4 ?^:J;^J::^$<^oTV^<„ 
20 [0 12 6] 2|cMT'liz:®^L^V^M5:tuxE®aifi{C 
J: U 5 0 ^l:*c^^?)^cii^UT^^«>. 

(3) ^CD;^^S 

(4) -^©flfe 

\f^(DWck^. ^m^mt. mm^-mm^t 

n^etmitiu mmnmni^x^m^jtimm^i^ii^iiw 

30 §ff-&. 

[0 12 7] Hic, T.fVZfy.T'^VZfZ 0 5(Z)M^Sc©Ji 

(1) iafi§ic^fSis*^#«E-r-5*> 
ov^TfeM®«t^)•^:^fe). z:*i$:^fc-ofciiii^rc'Sfl 

40 $5. 

V. Hv^^cB®^*^v^g, 8!(fit*^<«:SffMiliiB®a*^ 

[0 12 8] eM^gc*^#^EL«:^^^»J=b#^^fc 
50 (3) m®36ffiC 
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u z^mmi^mms&izm^xm^t^ztizi*). 

[0 12 9] i^Lkmrnvr^^miizmmoym^mi: 
nMi}'-om^ii!,(DM^^mmm(D^iii^n^x^^ 

s. 

[0 13 0] fjtis. fiU:©#:7a-5=-v-hcD#^aa 10 
^tl^tlUl^n 2 6 Xtt R AM 2 5 mi R OM 2 

[0 13 1] RJ:®Si^T'tt^®j^@f)Hac®«i 

ximmm^^iii-ti>zt\zi:^). mBwrnmrnco^ 

[0 13 2] <i&(Dmmm>^^m(Dm\t. mi&v 
3-K?:iBSibfcfBii^(*s:, i^TsT-hmmmzfrn 20 

U^M P u) immmzim-^t\.tz.-:r'a ff^l^-n- K 

[0 13 3] z.am^. iaiiffiE«s*^e>^ffi$*ifc^ai^ 

[0134] :/n An- KS:m-tSfc«)OfBll8^« 

^, %^4-X>P, mi^'r^^^, CD-ROM, CD 
-R. ^mn—zT, >f^»IStt®^^U:*-K. ROM^ 

[0 13 5] =I>l^rL-if*maiLfeyDi^5i* 

[0 13 6] MfC. IB«S*«£*^e>igffiS*lfc:/Di^5A 
3 - K*'5, =3 > If a. - JCfflAS tvfc«»tKtf^3j<- 

^ U icl^jit nfcS^. -?^®:/D An- KOjgS^tcS 
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C P U^*^^©^0«®-BP* fe«^iJS:^TV \ tarn 

m\zi:^xm&Lt=.'^mm.<Dwmii^^^ix^%^^ 

[0 13 7] 

[5g^<D^^] yxtrnmht^iioiz. i^%m\z^f\M. 

[0 13 8] 

[01] :i?-%mz^^~%m(Dm&(mim<mmm 
[02] :mm<r>^(mmmzmi>mwi'!smm^ 
[0 3 ] :mm(D^(mmm\zisvi^mmi.(m.'mi 

[05] 2|s:f8BjcD|U6®j^®^Jlcfet:tsmM«cCD«^ai 

feints i; y^'^mm-t^mx&^. 

[07] 2|s:|6^(D|eig®?^®^JtCj3WS!tm^m*!ia{C 

[09] ^wn\z^^wB(Dmsj(mmm\zm^m^ 

[010] 09lC33»:t'g)5'<'J>i^«LS{C33ltS5^y 
>^^©^J$:5^-|-0T'&S. 

[01 1] *ISWlC'^^#g^©llliMo?^fi80iJic^3t:tS5S 

2 1 CPU 

2 2 T^-^Xl/l^'f 

2 3 K 

2 4 ROM 

2 5 RAM 

2 6 IBlSigiS 

2 7 iiM-f>^5f7x-;:^ 

2 8 m^iyy'^y^fmt 

2 9 liilSA:ti|gfi 

3 0 f^aP/'^T. 
3 1 Ji^til«g 
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